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A complication of open abdominal aortic
aneurysm repair closely resembling a type II
endoleak
Mark D.Wheatcroft, MBChB, Robert J. Lonsdale, MBBS, andDouglas Turner, MBBS, Sheffield, United Kingdom
Endoleak is a well-recognized complication of endovascular treatment of abdominal aortic aneurysms. Despite over 40
years of open transabdominal aortic aneurysm surgery, only in the last decade has endoleak as a complication of open
surgery been described. Endoleak after conventional open surgery was first described by Chan et al in 2000 and remains
a rare complication. We describe the first reported case of type II endoleak (back-bleeding inferior mesenteric artery) after
open repair of abdominal aortic aneurysm, and its successful management by endovascular coil embolization. (J Vasc
Surg 2011;54:1798-1800.)
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vEndoleak is defined as blood flow outside the lumen of
an endoluminal graft but within the adjacent aneurysm sac
or adjacent vascular segment treated by the graft and has
become a well-recognized complication of endovascular
(EVAR) treatment of abdominal aortic aneurysms (AAA).1
Despite over 40 years of open transabdominal aortic aneu-
rysm surgery (endoaneurysmorrhaphy),2 only in the last
decade has endoleak as a complication of open surgery been
described. Endoleak after conventional open surgery was
first described by Chan et al in 2000 and remains a rare
complication.3We describe a case of type IIa endoleak from
the inferior mesenteric artery (IMA) after open repair of
AAA, successfully treated by endovascular coil emboliza-
tion.
CASE REPORT
An 85-year-old male was referred as an emergency with ab-
dominal pain and a pulsatile abdominal mass having undergone an
open juxtarenal AAA repair 4 years earlier. On arrival in the
emergency department, he was conscious and undistressed. His
pulse was 70, blood pressure 220/70, and he was apyrexial with an
O2 saturation of 100% on air. He gave a 24-hour history of new
left-sided abdominal pain with no other associated symptoms. It
was noted that he received dialysis for end-stage kidney disease and
had suffered a perioperative myocardial infarction (MI) during his
previous AAA repair. Examination revealed a midline laparotomy
scar and a large expansile pulsatile mass in his mid and lower left
abdomen that was mildly tender. He had a full compliment of
peripheral pulses.
Abdominal computed tomography (CT) showed a 10-cm
infrarenal aortic aneurysm containing a large amount of thrombus.
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1798ollowing IV contrast, a 3.5-cm diameter area of contrast could be
een within the thrombus, separate to the aortic graft lumen, and
hich was in continuity with the IMA (Fig 1, a and b). There was
o evidence of a rupture or leak. Back-bleeding from a patent IMA,
esembling a type II endoleak was therefore diagnosed.
The patient was treated with analgesia and antihypertensives,
nd 1 day later, a selective superior mesenteric artery catheteriza-
ion was performed via a right common femoral artery puncture. A
icrocatheter was then advanced along the left colic artery and
nto the IMA trunk. An angiogram confirmed that this was the
ource of the endoleak and the vessel was successfully embolized
sing six Interlock fibered IDC coils (Boston Scientific), (Fig 2).
he patient was discharged 24 hours later and a follow-up CT scan
erformed 4 weeks later which showed no endoleak but a small
ncrease in AAA diameter (Fig 1, c and d). A delayed phase CT scan
lso showed no endoleak. A duplex scan at 4 months failed to
etect an endoleak. The patient died of a myocardial infarction 15
onths postintervention without further imaging. Myocardial in-
arction was diagnosed on the basis of chest pain and elevated
erum troponin I Ultra of 2.49 ng/L. Neither an abdominal CT
can or post-mortem examination were performed, thus, a further
omplication of the AAA cannot be categorically excluded.
The operation note from 2005 recorded that two lumbar
rteries were oversewn and that no IMAwas identified. The sac and
etroperitoneum were both closed.
ISCUSSION
Resnikoff et al reported a 2% rate of late aneurysm sac
atency or persistent flow and 0.8% sac rupture on
ollow-up in a series of aneurysms repaired using a ligation
nd exclusion technique.4 However, endoleak following
onventional “inlay” open aneurysm surgery is rare with
nly a few reports in the world literature. The first report
as by Chan et al, with a series of six cases of type I endoleak
one proximal, five distal anastomotic leaks), which pre-
ented between 6 weeks and 18 months after surgery.3 The
ost delayed presentation in the literature is a type 1 leak
resenting as a rupture 12 years after surgery.5 Type II
ndoleak can be subdivided into those involving a single
essel (type IIa) or multiple vessels (type IIb).6,7 Type IIa
ndoleak from a patent lumbar artery was described by Yow
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Volume 54, Number 6 Wheatcroft et al 1799et al in 2004 in a single case 34 days after surgery.8 We
believe this is the first reported case of a type II endoleak
from the IMA.
The causes for type I endoleak after conventional open
AAA repair are usually technical and relate to anastomotic
disruption due to either a loose suture, suture breakage, or
aortic wall failure due to inadequate anchorage or disease
progression. The relatively early presentation of most cases
is likely a reflection of the technical nature of the fault.
Recanalization of vessels that were occluded at the time of
the original operation as part of postimplantation syndrome
has been suggested as a cause of delayed presentation of
type II endoleak following EVAR. There may be a similar
explanation for endoleak after open repair.
It has been suggested previously that a rigorous search
for all nonbleeding lumbar artery orifices be performed
routinely.8 This seems excessive given the apparent rarity of
type II endoleaks after open surgery. However, where the
IMA origin is easily located it may be appropriate to cross-
stitch it regardless of back bleeding.
Endoleak and graft migration are the primary reasons
Fig 1. Contrast-enhanced abdominal computed tomog
(a) showing a 10-cm abdominal aortic aneurysm (AAA),
area in the anterior sac representing the endoleak (white
arrow) can be clearly seen on the sagittal reconstruction
and sagittal reconstruction (d) images demonstrating suc
(white arrow).for close radiological follow-up after EVAR, with a b-year reintervention rate of 20% being reported by the
VAR I trial. Long-term CT follow-up after open AAA
epair is not normal practice in United Kingdom institu-
ions despite there being data to support it. The most
ecent report from Massachusetts using CT and mag-
etic resonance imaging (MRI) documents a 2% late
raft complication rate over a mean follow-up of 87
onths.9 The most common late complication is the
evelopment of anastomotic pseudoaneurysms. Another
ecent study described a 0.5% rupture rate in the 4 years
ollowing open repair,10 some of which may have been
ue to type II endoleaks. No long-term follow-up study
as identified a case of endoleak after open repair but the
etection of other post-AAA repair pathology, and the
evelopment of new aneurysms provides reason for ra-
iologic follow-up in long-term survivors.11
Chan et al propose a new classification of endoleak
ollowing open surgery that differs from that described
y White for endovascular repair.1,3 Their classification
f anastomotic disruption as type I endoleak is prone to
naccuracy and may lead to confusion. However, back-
(CT) scan, arterial phase. Preintervention axial section
t enhancement of graft lumen, and a 3.5-cm enhancing
). The feeding inferior mesenteric artery (IMA) (white
ollow-up CT scan at 4 weeks postintervention, axial (c)
l coil embolization of the IMA and associated endoleakraphy
brigh
arrow
(b). F
cessfuleeding lumbar and IMA after open repair bear striking
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EVAR, and we therefore suggest that they can be re-
ferred to as type II endoleaks. They also suggest consid-
ering endoleak as a complication of open aneurysm
surgery up to 18 months after surgery. The case de-
scribed by Matsushita and the case presented here indi-
cate that the diagnosis of endoleak should be considered
in symptomatic patients irrespective of time after sur-
gery.
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tery and its communication with the inferior mesenteric
wire into the IMA via the left colic artery (b). Angiogram
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